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Abstract 
 Traffic road accidents are one of the leading causes of mortality in Nepal and around the 
world (WHO, 2011). Drivers in Nepal are not adequately educated about road safety rules, and 
regulations are also not strictly enforced. Public safety campaigns may be able to alter driver’s 
attitudes and behaviors, however, little is known about which persuasive strategies may be most 
effective. Drawing on self-determination theory and the health belief model, the current study 
used a post-only experimental design to test of the impact of collective v. individual appeals, and 
messages that emphasized that the choice to act was up to the participant (autonomy support) v. 
more directive language. Participants were Nepali college students (mean age 20, N = 199). The 
study found that individualistic messages had a direct impact on safe driving behaviors three 
weeks after exposure to the messages. Directive messages, rather than autonomy support, led to 
greater valuing of the point of the message (identified regulation), which in turn increased 
perceived susceptibility, perceived severity, and behavioral intention. None of the hypothesized 
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Self-Determination Theory and Risk Behavior in a Collectivistic Society: 
Preventing Reckless Driving in Urban Nepal 
Introduction 
Traffic related accidents are one of the leading causes of injuries and deaths in 
developing countries such as Nepal, which is recognized as an important but neglected public 
health issue (Franklin, 2013). According to a report published by World Health Organization 
(2011), globally, traffic accidents account for 1.3 million deaths every year and 90% of these 
road accidents occur in middle and low income countries. In Kathmandu, the capital city alone, 
there are about 130 major accidents every day, which is the main cause of serious life threatening 
injuries and deaths ("Nepal: Road traffic accidents on the rise," 2012). Additionally, many 
accidents are related to reckless driving. Accidents reported almost every day involve reckless 
driving such as passing other vehicles on the wrong side, changing lanes carelessly, speeding,  
not paying attention to road signage, and not yielding to pedestrians, to name a few (Thapa, 
2013). Many of these traffic accidents involve people riding two-wheelers or motorcycles, which 
are a common mode of transportation in Kathmandu.  
Addressing this important public health issue, the current study aims to understand the 
effect of persuasive messages with a collectivistic appeal in influencing driver’s intention to 
avoid reckless driving, such as unnecessary speeding, and practice road safety. The study also 
employs the core concept of autonomy support messages proposed by self-determination theory 
to test its influence and change this unsafe behavior.  
This is an important study for both public health and communication scholars, because 
not only is it the first of the its kind study to be conducted in Nepal with a unique cultural 
context, but it also makes an important contribution in further understanding the process of 
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influence of persuasive messages using tenets of self-determination theory, and addresses this 
largely overlooked public health problem. 
Road Safety and Reckless Driving in Nepal 
Like many developing countries, Nepal’s road conditions are not ideal for travelling 
safely. In the year 2012-2013 alone, there were 13,582 accidents, out of which 11% were fatal. 
In the year 2013, nearly 100,000 people died and these deaths have been linked to highway and 
city road accidents (Pandey, 2013). Most accidents are linked to factors such as poor 
infrastructure, non-adherence to the traffic rules by drivers and pedestrians, and safety 
management problems by traffic authority. Reckless driving alone, which includes “negligence 
by driver” accounted for 44% of all accidents recorded in 2013 and speeding accounted for 10% 
of those accidents (Thapa, 2013).  
Looking back at Nepal’s transportation history, there were only a few vehicles on the 
roads till the 1950s (Thapa, 2013). Currently, the city has a high volume of motorcycles, which 
are considered an affordable means of transportation for the vast majority of the population.  
There are 1.2 million motorbikes on the roads in Nepal compared to 146,000 cars and 45,000 
buses (Thapa, 2013). In the Bagmati zone of the Kathmandu valley, due to fast urbanization and 
motorization of the city roads, there are 688,028 vehicles registered, out of which 70% are 
motorcycles and this number is expected to increase every year making the narrow roads more 
congested (Urban mobility in Kathmandu: Status and trends). Almost every road accident 
reported in newspapers involves injury and death of motorcyclists ("Nepal: Road traffic 
accidents on the rise," 2012; Pandey, 2013; "Valley's traffic unbridled chaos," 2011). A recent 
death of a young Nepali singer who was on her scooter has brought to public attention the 
dangerous road conditions for middle class drivers who own motorcycles because of the 
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convenience and affordability ("Valley's traffic unbridled chaos," 2011). An epidemiological 
study of road traffic accidents of Western Nepal found that the majority of the victims of these 
accidents are young males (85%) between the ages of 15-30 years old (Mishra, Sinha(Mishra), 
Shukla, & Sinha, 2010).  
To make matters worse, due to corruption, licenses are issued to drivers without officially 
passing driving tests, which means that they are not properly trained to operate vehicles. This has 
increased the number of reckless and amateur drivers on the road (Baharudin & Pandey, 2014; 
"Valley's traffic unbridled chaos," 2011). Hence, driving conditions are increasingly dangerous 
in the city roads and has become a serious public health concern. The causes of this problem are 
both structural and behavioral. Based on this current situation of road safety in Nepal, this study 
will focus on three specific individual behavior of reckless driving: speeding, close following 
and dangerous overtaking (Parker, Manstead, Stradling, Reason, & Baxter, 1992). 
The purpose of this study is to test whether media messages based on the tenets of self-
determination theory and the health belief model, coupled with the cultural sensitive messages 
can be used to increase safe driving behaviors.  
Self-Determination Theory in Explaining Motivations 
Self-determination theory says that human beings are active and initiate their own behavior 
(Deci & Ryan, 1985). People have the innate need to be involved in activities that give them the 
pleasure and sense of accomplishment just by performing the activity. Intrinsic motivation stems 
from engaging in an activity for the pleasure of performing the activity itself and that is void of 
any external pressure. Participating in intrinsically interesting activity fulfills one’s 
psychological needs for competence, autonomy and relatedness (Deci & Ryan, 1985, 2012; Ryan 
& Deci, 2000). However, in the practical world, people do not always have the opportunity to 
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engage in behavior that they find genuinely interesting. Self-determination theory posits that 
living within the boundaries of society, individuals often engage in activities out of compulsion, 
competition or the desire to please others (Ryan & Deci, 2000). Some external factors that drive 
human behavior are monetary or material gain, need to conform to norms, threats of 
punishments, deadlines, etc. These external pressures are termed extrinsic motivation (Deci & 
Ryan, 1985). 
Extrinsic motivation. There are many behaviors that are recommended to individuals and 
imposed by society for positive outcome for the individual and for smooth functioning of the 
society. For example, exercising or eating healthy may not be an act of enjoyment and 
intrinsically motivating. However, those who follow these healthy behaviors may choose to do 
so for reasons such as to gain recognition from friends, to comply with authority, or to gain 
rewards attached to undertaking the action (Ryan & Deci, 2000). These non-intrinsic or 
extrinsically motivated behaviors are defined as “performance of an activity in order to attain 
some separable outcome” (Ryan & Deci, 2000, p. 71).  
The organismic integration theory, a sub-theory within self-determination theory explains 
the different types of extrinsic motivations (Deci & Ryan, 1985). A system of tangible rewards 
and punishment, such as material gain or avoiding deprivation of those, can effectively control 
behavior. These pressures influence external regulations of an individual. Less tangible control 
mechanism of social norms also influence behavior change through introjected regulation. When 
an individual tries to live up to the social expectations to maintain one’s social status or self-
esteem, the behavior change is still viewed as caused by external factors. The locus of causality 
for these behaviors is perceived to be external. The organismic integration theory suggests that 
there are other forms of extrinsic motivations that influence behavior. These external demands 
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motivate individuals to change behavior by helping them see value in performing the behavior. 
This is termed identified regulation, and the type of motivation that individuals integrate in self 
during the process of socialization and enact them as if they were an integral part of their belief 
system is integrated regulation (Deci & Ryan, 2012; Ryan & Deci, 2000). 
These types of extrinsic motivation that are optimum for sustained behavior change 
because individuals internalize expectations and perceive the self as the locus of causality of the 
behavior (Ryan & Deci, 2000). Individuals perceive the cause of the behavior to be within self 
when the behavior is perceived to be initiated and performed out of the individual’s choice, and 
not because of an external pressure. This perception increases the sense of autonomy.  
Autonomy Support Message and Identified Regulation 
Autonomy-support refers to “taking the others’ perspective, encouraging initiation and 
exploration, providing choice, and being responsive to others” (Deci & Ryan, 2012, p. 422). This 
is a supportive environment where individuals are directed to a certain goal by giving individuals 
a sense of freedom of choice, encouragement, and a system of feedback (Deci & Ryan, 2012). 
The theory thus posits that autonomy-supportive communication encourages individuals to 
identify with the recommended behavior. 
The idea of autonomy-support thus assumes that if an individual does not perform an 
action by seeing the value in it, the behavior change is not sustained. Identified regulation gives 
the individual a sense of satisfaction, and contributes to the individual’s psychological well-
being, which stems from a nurturing environment that fulfills the individual’s psychological 
needs for competence, autonomy and relatedness (Ryan & Deci, 2000). This positive 
environment that facilitates individuals’ satisfaction stems from autonomy-support environment.  
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Hence, this study will attempt to establish the role of identified regulation as the 
cognitive process of behavior change in the context of health messages that incorporates 
autonomy-support language. Previous public health studies have shown that autonomy-support 
communication or messages that highlight the individual’s ability to make a choice for himself or 
herself positively influences their sense of identified regulation (termed as “choice message” 
henceforth), which will then influence the intention to take a certain action (Chatzisarantis, 
Hagger, Biddle, Smith, & Wang, 2003; Williams, Niemiec, Patrick, Ryan, & Deci, 2009) . Thus 
the following hypothesis is proposed: 
H1: Choice message will be positively related to identified regulation. 
Collectivistic and Individualistic Appeal in Persuasion 
Geert Hofstede’s classical dimension of cultures classify Asian cultures as collectivistic, 
where individuals focus on interdependence, family security, harmony, cooperation, social 
hierarchies (Hofstede, 2001). Whereas in individualistic cultures, the emphasis is on 
independence, personal achievement, freedom, high levels of competition and pleasure. Research 
shows that belonging to either a collectivistic or individualistic culture influences the way 
persuasive messages are processed. Studies have shown that messages that highlight 
interdependence are more effective in collectivistic cultures, and conversely, messages that focus 
on self are more effective in individualistic cultures (S.-P. Han & Shavitt, 1994; Jing, 2010; 
Khaled, Biddle, Noble, Barr, & Fischer, 2006). The S.-P. Han and Shavitt (1994) study showed 
that in Korean culture, advertisement with collectivistic appeal that focused on group integrity 
and group well-being was much more effective than they were in the individualistic culture of 
United States where individualistic appeal that focused on self-improvement and benefit to the 
self was more effective on choosing a product. Nepal is largely a collectivistic society, where 
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members of family and extended family play an important role in everyday life. Elders and 
people with authority are supposed to be respected, and making other people who are important 
to an individual happy is a key motivator for behavior (Hofstede, 2001). Given this cultural 
background, this study posits that collectivistic appeal message will have a stronger influence on 
behavioral intention than individualistic appeal. In case of reckless driving, collectivistic appeal 
message will constitute of reducing harm to others, and individualistic appeal message will 
constitute of a message focuses on the reduction of harm to self. Hence, this study predicts that 
collectivistic appeal message will influence one’s behavioral intention: 
H2: Collectivistic appeal message will have a stronger positive influence on behavioral 
intention than individualistic appeal message. 
Based on the above hypotheses, the study further proposes that when messages provide 
both collectivistic appeal and a sense of autonomy support with strong choice wordings, then it 
will influence one’s intention to adopt the recommended behavior. Hence, the following 
hypothesis is proposed: 
H3: A crossed message of strong choice message and collectivistic message will be 
directly related to behavioral intention. 
Expansion of Health Belief Model in Risky Behavior 
This study proposes a theoretical model based on the tenets of the Health Belief Model 
(HBM) in an attempt to elaborate the process that influences health decision making – in this 
case, the intention to drive safely. The Health Belief Model proposed by Rosenstock (1966) has 
been associated with predicting various positive health behaviors (Champion & Skinner, 2008a; 
Janz & Becker, 1984). The main tenets of the HBM are perceived susceptibility, perceived 
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severity, perceived benefits, perceived barriers and cues to action (Janz & Becker, 1984; 
Carpenter, 2010).  
Perceived susceptibility. Perceived susceptibility has been defined as one’s “belief about 
the chances of experiencing a risk or getting a condition or disease” (Champion & Skinner, 
2008a, p. 48). In this case, it is motorcycle riders’ belief that they are at risk of getting injured, 
experiencing life of dependency and even death if they drive recklessly. It’s one’s subjective 
perception of how vulnerable one is to experiencing serious health concerns due to a traffic 
accident. 
Perceived severity. Perceived severity, on the other hand, is a person’s perception of 
seriousness of the condition associated with the outcome of an unsafe behavior or a health 
condition, such as death, physical impairment, pain, to name a few (Janz & Becker, 1984). The 
two concepts of perceived susceptibility and perceived severity is also an integral part of another 
health communication theory – the Extended Parallel Process Model (EPPM) – which has been 
employed in understanding fear appeals in health messages such as smoking cessation, drunk 
driving and other risky behavior (Witte, 1992; Witte, 1994). In the Extended Parallel Process 
Model treats perceived threat as an additive index of the two concepts. Other models such as 
protection motivation theory also treats perceived susceptibility and perceived severity as an 
additive index of threat, while risk perception study has used a multiplicative index of perceived 
susceptibility and perceived severity to represent risk perception (Rimal & Real, 2003a). El-
Toukhy (2015) made a clear distinction between perceived susceptibility and perceived severity. 
Perception of susceptibility is a subjective expectation related to an outcome, which is 
conceptualized as perceived severity. The study demonstrated that these two concepts are rather 
inversely related to each other, and that when individuals perceived of the prevalence of a certain 
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condition to be high, their perceived susceptibility increased while their perceived severity 
decreased. Because there is still contention among researchers about the threat as a higher order 
factor, this study will treat perceived severity and susceptibility as two separate concepts and 
enter into the proposed model. 
 The Health Belief Model posits that perceived susceptibility and perceived severity are 
predictive of one’s intention to avoid the threat and therefore adopt the recommended behavior 
(Janz & Becker, 1984). In the case of motorcycle riders exposed to the health messages, the 
perception of one’s risk or vulnerability to negative health outcome, and the perception of the 
seriousness of that threat should trigger the intention to drive safely. In an effort to further 
elaborate the process of behavior change, this study proposes the following relationships: 
identified regulation will positively influence perceived susceptibility and perceived severity, 
which then influences behavioral intention to ride safely. Based on this assumption, the 
following hypotheses are proposed: 
H4: Identified regulation will be positively related to perceived susceptibility. 
H5: Identified regulation will be positively related to perceived severity. 
H6: Perceived susceptibility will be positively related to behavioral intention 
H7: Perceived severity will be positively related to behavioral intention.  
Perceived barrier. Perceived barriers has been defined as “potential negative aspects of a 
particular health action” (Janz & Becker, 1984, p. 2). These barriers to action may be perceived 
or real. Expense, an unpleasant experience, pain, inconvenience, inaccessibility are some reasons 
why an individual may perceive the recommended behavior as more costly compared to the 
benefits associated with the health behavior. Thus, even when an individual acknowledges and 
understands the value of driving safely, he or she may continue to do so because of certain 
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perceived barriers to achieving that goal. In the context of the traffic condition of Kathmandu, 
external factors beyond one’s control such as, an individual’s lack of knowledge or 
understanding of traffic rules, reckless behavior of fellow drivers, unsafe physical road 
conditions and lack of proper enforcement of traffic may be perceived as barriers to safe driving. 
Although the health belief model traditionally treats perceived barriers as a mediator of threat 
effects on behavior, we predict that it will act as a moderator, explaining at least in part the 
conditions under which threats have an impact on behavior:  
H8: Perceived barriers will moderate the relationship between perceived susceptibility 
and behavioral intention, such that when perceived barriers are high, the relationship between 
perceived susceptibility and behavioral intention will be weak, and when perceived barriers are 
low, the relationship between perceived threat and behavioral intention will be strong. 
H9: Perceived barriers will moderate the relationship between perceived severity and 
behavioral intention, such that when perceived barriers are high, the relationship between 
perceived severity and behavioral intention will be weak, and when perceived barriers are low, 
the relationship between perceived threat and behavioral intention will be strong. 
Source credibility. According to the information processing theory, the evaluation of the 
source will influence the effectiveness or perceived credibility of the message (Hass, 1981; 
Hovland & Weiss, 1951; Pornpitakpan, 2004). When exposed to a message, a receiver will 
evaluate the credibility of the source based on the source’s appearance and demographic 
information available to the receiver. Credibility has been defined as “reasonable grounds for 
being believed” (Meyer, 1988, p. 567). This source characteristic has also been defined as the 
“source’s expertise on the topic and trustworthiness as a communicator” (Hass, 1981, p. 
143).Source credibility influences the intended persuasive effect of the message (Burgoon et al., 
11 
 
2000; Hovland & Weiss, 1951). This study posits that autonomy support in the form of a 
freedom-of--choice message will influence an individual’s identified regulation. In other words, 
when an individual is exposed to a message that highlights his or her ability to make the right 
choice for themselves, the individual is more likely to perceive the message positively and see 
value in the recommended behavior than an individual exposed to messages that seemingly 
deprive them of the ability to make a choice. However, if the perceived credibility of the source 
is low, the message may not have the intended effect on the recipient of the message. Hence, this 
study posits that perceived source credibility will moderate the relationship between exposure to 
a freedom-of-choice message and identified regulation. 
The dimensions of source credibility can be categorized into source dynamism, likability, 
trustworthiness and source competence (Hass, 1981).In the context of Nepali culture, which is 
highly patriarchal and is marked by high power distance where people demand and are given 
respect because of age, an older male can generate perception of source credibility. This study 
will aim to examine each of the components of perceived source credibility as moderators that 
will alter the degree of influence of identified regulations upon exposure to the message. The 
study hypothesizes that upon exposure to the message, the perception of source dynamism, 
likability, trust worthiness and competence will moderate the perception of identified 
regulations. Since it is unclear which component of source credibility will be more important in 
the particular context of the current study, all four components will be tested.  
H10: Perceived source dynamism will moderate the relationship between choice message 
and identified regulation, such that when perceived source dynamism is high, the relationship 
between choice message and identified regulation will be strong, and when perceived source 
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dynamism is low, the relationship between choice message and identified regulation will be 
weak. 
H11: Perceived source likability will moderate the relationship between choice message 
and identified regulation, such that when perceived source likability is high, the relationship 
between choice message and identified regulation will be strong, and when perceived source 
likability is low, the relationship between choice message and identified regulation will be weak. 
H12: Perceived source trust worthiness will moderate the relationship between choice 
message and identified regulation, such that when perceived source trust worthiness is high, the 
relationship between choice message and identified regulation will be strong, and when 
perceived source trust worthiness is low, the relationship between choice message and identified 
regulation will be weak. 
H13: Perceived source competence will moderate the relationship between choice 
message and identified regulation, such that when perceived source expertise is high, the 
relationship between choice message and identified regulation will be strong, and when 
perceived source expertise is low, the relationship between choice message and identified 
regulation will be weak 
Behavioral Intention to Behavior Change 
Behavioral intention has been defined as “self-instructions” to carry out a certain 
behavior (Webb & Sheeran, 2006, p. 249). Meta-analytical research has established that 
behavioral change, when measured in a short interval of time, is correlated with and predicted by 
behavioral intention (Webb & Sheeran, 2006). Theories such as theory of reasoned action and 
theory of planned behavior look at intention as a precursor to behavior (Ajzen & Fishbein, 1980). 
However, factors such as perceived social pressure to perform the behavior or to avoid it, 
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habitual control, self-monitoring, self-efficacy, perceived control over behavior moderate the 
relationship between intention and actual behavior change (Ajzen & Madden, 1986; Rivis & 
Sheeran, 2003; Webb & Sheeran, 2006; Wong & Sheth, 1985). Since this study will be 
conducted in a collectivistic culture, social norm, especially, both descriptive norm or the 
perceived prevalence of the behavior, and injunctive norm, or the perceived approval of people 
who are close to the individual (Cialdini, 1994, 2001; Rimal & Real, 2003b), will influence one’s 
behavior despite intentions. Since this is a collectivistic culture where people are highly 
concerned about the opinions of relatives, neighbors and even acquaintances, this study proposes 
that a sense of “society” consisting of people in these networks, is also an important part that 
contribute to one’s sense of injunctive norm. Thus, the following hypotheses are proposed: 
H14: Behavioral intention will be positively related to behavior. 
H15: The relationship between behavioral intention and behavior will be moderated by 
descriptive norm, such that when descriptive norm is high, the relationship between behavioral 
intention and behavior will be weak, and when descriptive norm is low, the relationship between 
behavioral intention and behavior will be strong. 
H16: The relationship between behavioral intention and behavior will be moderated by 
injunctive norm, such that when injunctive norm is high, the relationship between behavioral 
intention and behavior will be weak, and when injunctive norm is low, the relationship between 
behavioral intention and behavior will be strong. 
Participants of this study are college students. Young adults of this age group generally 
are not concerned with the approval of important others in their lives such as parents or 
professors (Gibbons, Gerrard, & Lane, 2003). Literature on norms suggests that people of this 
age group are more influenced by how prevalent the behavior is among their peers. Based on 
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this, this study posits that descriptive norms will be a stronger moderator between behavioral 
intention and behavior.  
Note that the relative weighting of descriptive and injunctive norms has not been tested before 
with young urban adults in a collectivist society. 
The Behavior Change Model 
 Implicit in the hypothesis above is a model of behavior changed that draws on both the 
health belief model and self-determination theory. The model adds identified regulation from 
self-determination theory to the process of influence from message exposure to behavioral 
intention (see Figure 1). Perception of threat is a cognitive process and internal regulations, such 
as identified regulation is an emotional process where an individual feels satisfied in performing 
the recommended behavior. This study hence adds the component of emotional response to the 
message, which will mediate the path from exposure to perceived threat.  
Adding the elements of messages and elaborating the components of source credibility, 
the following expanded model demonstrates the process of behavior change. 
Figure 1. Hypothesized model for predicting behavior using tenets of self-determination theory 
and health belief model 
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Figure 1. Hypothesized model for predicting behavior using tenets of self-determination 




College students were recruited from eight different private and public colleges in 
Kathmandu, Nepal (N = 199). The participants were 75.4% male. The average age was 20.9 
years. On an average, the participants had been riding a motorcycle for the duration of about 
three years. The survey was taken in two languages (Nepali and English) and 63% of the 
participant filled them out in English. An independent samples t-test on variables showed that 






 This study used a post-only 2 x 2 factorial design with participants randomly assigned to 
conditions. The factors were strong choice message vs. weak choice message, and individualistic 
appeal vs. collectivistic appeal messages.  
Procedure 
 Pretest. A pretest was conducted to see if the videos had the intended effect. In the 
sample (n = 78), participants were randomly assigned to each of the four conditions and a survey 
questionnaire was administered after they watched the videos. 
Main study. For main study, participants were recruited with the help of college 
administrators who made announcements in classrooms asking students who rode motorcycles to 
participate in the experiment in-between classes. The researcher set up the experiment in a 
location (empty classrooms) assigned by the college administrator. After random assignment to 
one of the four conditions, participants viewed the experimental videos on separate computers. 
Then posttest paper and pencil questionnaire was administered. Participants were asked for their 
e-mail address at the end of the experiment for the follow up survey.  
A post-test survey of behavior was administered after three weeks by emailing a survey 
link (and three reminders all one week apart) to all participants. 
Stimulus  
 A professional documentary film producer and video editor produced a video lasting 
about one minute for each of the four conditions. The video featured a Nepali male voice over 
who gave messages in Nepali language. 
 All messages included the same information regarding driving safely (See Appendix 2 for 
detailed stimuli). Three behaviors were recommended for safe driving: “Avoid speeding, 
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especially at night when the roads are not well lit”; “Avoid dangerous overtaking, especially 
when you cannot see properly what’s ahead of you”; and “Avoid driving too close to the vehicle 
in front of you” (Parker et al., 1992). All conditions saw the same the vivid video of an accident -
- a widely viewed viral online YouTube video clip of an actual event captured by a street camera 
at an intersection in the capital city (Kathmandu) that shows a bus running over a motorcyclist). 
All the videos were of the same length of 1 minute 49 seconds. 
 The key messages per condition appeared as text on the screen and was heard as a voice-
over. The strong choice message included the words, “It is in your hands to avoid traffic 
mishaps. It is up to you to choose to drive carefully. You are capable of making the right choice 
for yourself.” The weak choice message, on the other hand, was a directive and did not 
emphasize the autonomy of the driver. The message was, “You should not drive recklessly. You 
should follow the traffic rules. Stop driving recklessly”. The collectivistic appeal message read, 
“Driving recklessly can have severe consequences. It can lead others to lose their limbs and live 
a life of dependency. Not driving recklessly will keep the roads safe, and you could be saving 
someone’s son, daughter, mother, father or a relative.” And the individualistic appeal message 
read, “Driving recklessly can have severe consequences. It can lead you to lose your limbs and 
live a life of dependency. You could live a long and healthy life if you drive carefully and you 





The survey measures used were administered in Nepali or English based on the 
preference of language of the participants. A native Nepali speaker, a graduate student at a U.S. 
university also fluent in English translated the measurement tool.  
A Confirmatory Factor Analysis (CFA) was conducted for internal consistency and 
parallelism of each of the variables using CFA10 (Hamilton, 2002). Items that did not load 
primarily on the factor or loaded less than .50 were removed from the factor to create the 
variables. 
Behavioral intention. Behavioral intention to drive safely was measured by an additive 
index of three items: In the next 15 days, how likely are you to speed?; In the next 15 days, how 
likely are you to drive closely behind another vehicle?; In the next 15 days, how likely are you to 
overtake dangerously, even when you cannot see clearly what is ahead of you?  Each item was 
assessed on a 5 point bi-polar scale of (1) Not Likely At All to (5) Highly Likely (M = 3.77, SD = 
.88, α = .80). The variable was reversed to reflect participants’ intention to drive safely (Rimal, 
Lapinski, Cook, & Real, 2005).  
Behavior. The behavior of driving safely was measured using three items: In the past 
month, I drove my motorcycle in speed; In the past month, I drove my motorcycle close to the 
vehicle in front of me; In the past month, I dangerously overtook while I was driving my 
motorcycle. These items were measured on a 5 point Likert scale (1) Strongly Disagree to (5) 
Strongly Agree (M = 3.26, SD = .89, N = 37, α = .70). Each item was reversed to reflect the 
participants’ intention to drive safely. 
Identified regulation. This scale was adapted from Treatment Self-Regulation 
Questionnaire (TSRQ) developed by Ryan and Connell (1989). Identified regulation was 
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measured using six items. The stem question was about all three behaviors: “The reason I would 
not speed/overtake dangerously/ drive too close to another vehicle would be…” and the 
responses were: Because I feel that I want to take responsibility for myself; Because I have 
carefully thought about it and believe it is very important for many aspects of my life; Because it 
is consistent with my life goals; Because I personally believe it is the best thing for me; Because 
it is an important choice I really want to make, and; Because it is very important for being as 
healthy and safe as possible  on a 5 point Likert scale (1) Strongly Disagree to (5) Strongly 
Agree (M = 4.27, SD = .54, N = 199, α = .78) (Williams, Rodin, Ryan, Grolnick, & Deci, 1998).  
Perceived susceptibility. Perceived susceptibility consisted of three 5 point Likert scale 
items: I may have serious problems if I drive in speed; The chances of me getting into trouble if I 
overtake when I cannot see the oncoming traffic is high; I am at risk of getting into accidents due 
to speeding (M = 4.38, SD = .61,  α = .70) (Janz & Becker, 1984; Witte, Cameron, McKeon, & 
Berkowitz, 1996).  
Perceived severity. Perceived severity was measured using four items: Overtaking 
dangerously can lead to severe outcomes; Driving too close to another vehicle is harmful; 
Driving too close to another vehicle is risky and; Driving in speed leads to bad consequences. 
The items were assessed on a 5 point Likert scale (1) Strongly Disagree to (5) Strongly Agree (M 
= 4.31, SD = .54, α = .68) (Janz & Becker, 1984; Witte et al., 1996).  
Moderating variables 
Perceived source likeability. Perceived source likeability was measured using three items 
-- The source of this message is likable; The source of this message is nice; The source of this 
message is pleasant -- on a 5 point Likert scale (1) Strongly Disagree to (5) Strongly Agree (M = 
3.99, SD = .61, α = .50) (Hass, 1981). 
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Perceived source dynamism. Perceived source dynamism was measured using two 5 
point Likert scale- items: The source of this information is dynamic; and The source of this 
message is expressive (M = 3.84, SD = .61, α = .58) (Hass, 1981). 
Perceived source competence. Perceived source competence was measured using three 5 
point Likert scale items: The source of this message is educated; The source of this message 
knowledgeable; The source of this message is not ignorant (M = 4.13, SD = .61, α = .68) (Hass, 
1981).  
Perceived source trustworthiness. Perceived source trustworthiness was measured using 
three items: The source of this message is trustworthy; I have confidence in the sources advice; 
The source of this message is honest on a 5 point Likert scale (1) Strongly Disagree to (5) 
Strongly Agree (M = 4.10, SD =. 63, α = .76) (Hass, 1981).  
Injunctive norm. Injunctive norm was measured on a bipolar scale using three items. The 
stems were: Society views speeding as; Society views overtaking when you cannot see what’s 
ahead of you as; and Society views driving too close to another vehicle as, and the response was 
a bipolar scale of unfavorable to favorable (M = 1.85, SD =. 89 α = .82) (Rimal & Real, 2003b). 
Descriptive norm. Descriptive norm consisted of an additive scale of four 5 point Likert 
items: Most people in Kathmandu speed; Most people in Kathmandu drive very close to another 
vehicle; Most drivers on the roads of Kathmandu overtake even when they cannot see clearly 
what’s ahead of them; Most people of my age overtake dangerously (M = 4.38, SD = .47, α = .60) 
(Klein & Boster, 2006). 
Control variables  
Perceived barriers. Perceived barriers to driving safely was assessed using a two item 
additive index. The 5 point Likert scale items were: I do not understand traffic rules; I do not 
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understand the traffic signs posted on the road (M = 1.87, SD = .68, α = .66) (Janz & Becker, 
1984).  
Reactance. Psychological reactance was measured using three 5 point Likert scale items 
combined into an additive scale. The items were: It irritates me that this Public Service 
Announcement told me how to feel about driving safely; I don’t like that I am being told how to 
feel about driving safely; I dislike that I am being told how to feel about driving safely (M = 2.02, 
SD = .66, α =.76) (Donnell, Thomas, & Buboltz Jr, 2001). 
Demographic information. Age, sex, length of time they had been riding motorbikes, and 
past behavior were measured.  
Past behavior. Past behavior was measured using four 5 point Likert scale items 
combined into an additive index. The items were: I speed in my motorcycle once in a while; I 
overtake dangerously on my motorbike once in a while; I speed whenever I see that the road is 
empty; and I habitually drive too close to other vehicles on the road (M = 3.38, SD = .67, α 
=.68). 
Manipulation check items 
Perception of autonomy-support (Strong Choice). Perception of autonomy-support was 
measured using three items, namely: This message talks about individual’s ability to make their 
own choice; This message talks about individual’s ability to make the right choice; and This 
message talks about how an individual’s ability to make a decision is up to himself or herself on 
a 5 point Likert scale (1) Strongly Disagree to (5) Strongly Agree (M = 3.83, SD = .81, n = 78, α 
=.62). 
Perception of control (Weak Choice). Weak choice was measured using three items, 
namely: This message tells you what you should and should not do; This message makes you feel 
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as if you are being controlled; This message makes you feel as if how you behave is not your 
choice. However, this was a very poor scale with low internal consistency and reliability (α 
=.04). Hence this scale was not used for further analysis. 
Individualistic appeal. Individualistic appeal was measured with five items, namely: This 
message talks about how you yourself affected by your speeding, This message talks about how  
you yourself will be affected by your  dangerously overtaking, This message talks about how  you 
yourself will be affected by your  driving too close to another vehicle, This message talks about 
how you and your health will be affected by your reckless driving;  and The message talks about 
the consequences of speeding/dangerously overtaking/ driving too close to another vehicle on 
yourself (M = 4.34, SD = .43, n = 78, α =.63). 
Collectivistic appeal. Collectivistic appeal was measured using four items, namely: The 
message talks about the consequences of reckless driving on others, This message talks about 
how other people will be affected by your speeding, This message talks about how other people 
will be affected by your dangerously overtaking, and This message talks about how other people 
will be affected by your driving too close to another vehicle (M = 4.18, SD = .71, n = 78, α =.81). 
Analysis 
The scales used to create the variables were tested using confirmatory factor analysis. 
The manipulations were tested using measures of autonomy-support, collective appeal and 
individualistic appeal that were measured in a pretest of the stimuli (N = 78).  For the main study 
(N = 199), path analysis was conducted to test hypothesized model, including the mediated 
relationships in the model using PATH 6.0 (Hunter & Hamilton, 2002) (H1 – H7, and H14 in 
Figure 1). The analysis for behavior had a significant decrease in the population size, from 197 to 
37, due to attrition. 
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To test moderating relationships (H8-H13, H15-16), dependent variables were regressed 
on the independent variable, moderating variable, and a multiplicative term composed of the z-
score of the independent variable multiplied by the z-score of the moderating variable (Fairchild 
& MacKinnon, 2009). If moderation was found, additional regression analyses determined the 
nature of the interaction. Two groups were created using a median split on the moderating 
variable, and regressions were conducted for each group. 
 Unfortunately, only 37 out of 199 participated in the 3-week post-test survey. Therefore, 
it was appropriate to investigate whether participation was biased.  A binary logistical regression 
was conducted, with participation dummy coded 0 for non-participation and 1 for participation. 
The independent variables were: past behavior, perceived barriers, reactance and age.  Out of the 
variables measured at time one, only age of participants (β = .17, p = .027; OR = 1.19) predicted 
non-participation (see Table 1). Given this bias, age was controlled for in the rest of the analysis. 
Table 1.  Logistic regression of variables on participation in the behavioral survey 
Independent Variables β SE (β) 
Wald’s 
χ2 df p 
e β 
(odds ratio) 
 Reactance -.588 .338 3.024 1 .082 .556 
Age .171 .077 4.888 1 .027 1.186 
Sex .127 .456 .077 1 .781 1.135 
Perceived barriers -.086 .286 .091 1 .763 .917 
Past behavior .273 .297 .844 1 .358 1.314 
Constant -4.774 2.213 4.654 1 .031 .008 
Note. The dependent variable in this analysis is participation in survey after three weeks of 




The path model, which was based on a correlation matrix, used pairwise deletion of 
missing values to preserve the larger sample size for most of the relationships in the model. The 
path and moderator analyses predicting behavior change had only 37 participants.  
Results 
Manipulation check. To conduct the manipulation check, respondent’s perceptions of the 
content of the message – in terms of autonomy support, individual appeal, and collective appeal 
– were compared to the assigned conditions. Perception of autonomy-support was regressed on 
whether or not a person was in one of the two choice conditions. However, exposure to a choice 
message did not significantly predict perceptions that the message contained information about 
autonomy support. Thus, the autonomy-support manipulation failed; the strong choice message 
was not seen as more supportive than the weak choice message. 
Two variables were used to test the manipulation of collective vs individual appeals.  
Being in the collectivistic condition was inversely related to perceiving an individualistic appeal 
(β = -.32, p = .004, n = 77). At the same time, being in the collectivistic condition was not 
significantly related to perceiving a collectivistic appeal (see Table 2). Since those who viewed 
an individualistic appeal perceived it to be more individualistic than the collective appeal, the 
manipulation was seen as successful.  
 Unfortunately, it was not possible to alter the messages after they were produced. The 





Table 2. Regression of Pretest Measures and Conditions 
 Perceived Autonomy support (Choice Message)  
 B SE Β t p (Sig.) 
(Constant) 3.833 .494  41.169 .000 
1. Choice condition  .058 .093 .071 .622 .536 
 Collectivist Appeal  
(Constant) 4.186 .080  52.223 .000 
1. Collective condition .063 .080 .089 .783 .436 
 Individualistic Appeal   
(Constant) 4.339 .047  92.133 .000 
1. Collective condition -.139 .047 -.321 -2.951 .004 
Note. N = 199. 
Main Study. A series of independent t-tests were conducted to see if there was a 
difference between participants who answered the questions in Nepali and English. There were 
no significant differences found on means of perceived susceptibility (t = -.82, df = 195, p = 
.411), perceived severity (t = -.23, df = 194, p = .806), and identified regulation (t = -1.39, df = 
195, p = .165). However, the population was found to be different on behavioral intention to 
drive safely (t = -2.74, df = 195, p = .007). Those who answered in Nepali language intended to 
drive safely (M = 3.99, SD = .93, n = 72), more than those who answered the questions in 
English language (M = 3.64, SD = .82, n = 125). Hence, language was controlled for the analysis 
by including it in the path model. 
The correlations of the variables in the path analysis are presented in Table 3. Effects 
coding was used to test the impact of the conditions, such that for autonomy support, strong 
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choice message was coded 1 and weak choice message was coded -1; and for individualistic-
collectivistic dimension, collectivistic message was 1 and individualistic message was -1. To 
assess the interaction between the conditions, a variable was created that contrasted strong choice 
message and collectivistic message (1) vs. weak choice message and individualistic message (-1). 
Paths that were smaller than .1 were removed.  Goodness-of-fit was assessed using the chi-
square of the sample correlation, probability associated with the fit, and the root mean square 
estimate (RMSE) were examined. To allow for re-estimation of the model in post-hoc, 




Table 3. Summary of Correlations, Means, and Standard Deviations of Variables 
 1 2 3 4 5 6 7 8 9 10 11 M SD 
1. Language 1             
2. Age .280** 1          20.8
7 
2.31 
3. Duration of riding  .143* .394** 1         3.1 2.01 
4. Strong Choice 
Message 
.119 .150* .036 1        4.27 .56 
5. Collective Message -.007 -.029 -.069 -.005 1       4.38 .61 
6. Collective X Choice -.153* -.076 -.087 -.005 -.005 1      4.31 .54 
7. Identified regulation .099 .144* .023 -.134 .007 .043 1     3.77 .88 
8. Susceptibility .059 .077 .022 .048 .120 -.002 .350*
* 
1    3.21 .89 




1   4.27 .56 




.230** 1  4.38 .61 
11. Behavior–driving 
safely 
.208 .245 -.099 .131 -
.429** 
-.023 -.147 -.087 -.047 .667** 1 4.31 .54 
Note. * p < .05; **p <  0.01 level (2-tailed).  N = 199, except for correlations with behavior (3 week 





Figure 2. Fit of Hypothesized Path Model Predicting Safe Driving Behavioral Intentions (N 
= 199) and Behavior (n = 37) 
 
The proposed model (Figure 2) was not a good fit (χ2 = 86.757, df = 44, p = .00; RMSEA 
= .07). Thus, a series of post-hoc analyses were conducted to find the best fitting model. Missing 
paths that the program suggested based on the correlations were added to the model. Age was 
added to the model because of retention bias. The revised model in Figure 3 had an improved fit 
(χ2= 67.658, df = 52, p = .07, RMSEA = .04). 
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Figure 3. Revised Path Model Fit, N = 199 
 
Hypotheses Testing  
H1 predicted that the strong choice message would be positively related to identified 
regulation. However, this did not hold true. The strong choice message was negatively related to 
identified regulation (ρ = -.13, p <.05), indicating that participants who viewed the weak choice 
message were more likely to perceive identified regulation. Hence, the H1 was not supported. 
H2 predicted that exposure to the collectivistic message would have a positive influence 
on behavioral intention. The path analysis showed a small negative link between collectivistic 
message and behavioral intention (ρ = -.08, p <.05). An analyses of missing paths suggested a link 
between collectivistic message and behavior instead. When the path was included, the path to 
behavioral intention was no longer significant, hence it was removed from the model. The revised 
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model showed collectivistic message was negatively related to behavior (ρ = -.21, p <.05; See 
Figure 3). Hence, H2 was not supported. 
H3, which stated that the crossed condition of strong choice message and collectivistic 
message would be positively related to behavioral intention. However, this hypothesis was not 
supported (ρ = -.15, p <.05). Analysis of variance showed that crossed condition was marginally 
significant in influencing behavioral intention (F (3,197) = 3.223, p = .07) (See Fig. 5). In 
examining the means, the condition in which participants viewed the collectivistic and weak choice 
message had the highest mean on behavioral intention (M = 3.9, SD = .85), and the lowest mean 
on behavioral intention was the group that viewed collectivistic and strong choice message (M = 
3.55. SD = 91).  
In analyzing the interaction further, analyses were conduction in selected conditions. 
Selecting only cases in the weak choice condition, when behavioral intention is regressed on 
exposure to the messages, neither collective nor individualistic message had an influence on 
behavioral intention (β = .078, p = .438, n = 99). However, in strong choice conditions, 
individualistic messages predicted behavioral intention with marginal significance (β = -.18, p = 
.087, n = 97) (Exposure to messages were effect coded such that collectivistic appeal was 1 and 




Figure 4. Means of four conditions on behavioral intentions to drive safely 
 




H4 stated that identified regulation will be positively related to perceived susceptibility. 
The model indicated direct and positive link between identified regulation and perceived 
susceptibility (ρ = .36, p <.05), hence H4 was supported. Similarly, identified regulation was 
positively related to perceived severity (ρ = .22, p <.05), confirming H5. 
As predicted by H6 and H7, perceived susceptibility (ρ = .16, p <.05) and perceived 
severity (ρ = .17, p <.05) were positively associated with behavioral intention. 
Behavioral intention was strongly associated with behavior (ρ = .71, p <.00, n = 37) 
supporting Hypothesis 14. 
Additionally, the analysis indicated paths that were not hypothesized. The model showed 
path from perceived susceptibility to perceived severity (ρ = .33, p <.05), which was not 
hypothesized, and age was related to number of years driving/duration of time on the road (ρ = 
.39, p <.05) and time was related to past unsafe behavior (ρ = .15, p <.05). Also, because 
behavioral intention scores of individuals who took the survey in Nepali and in English were 
significantly different, questionnaire language was included in the model. Taking the survey in 
Nepali was positively related to age (ρ = .28, p <.00) and behavioral intention (ρ = .20, p <.00) 
(See Figure. 3).  
Moderator Hypotheses Testing 
We predicted that perceived barriers would moderate the relationships between perceived 
susceptibility and behavioral intention (H8), and perceived severity and behavioral intention 
(H9), such that when perceived barriers are high, the relationship between perceived 
susceptibility and perceived severity with behavioral intention would be weak, and when 
perceived barriers are low, the relationship between the independent variables and behavioral 
intention would be high. Z-scores were created for perceived barrier, perceived severity and 
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perceived susceptibility. We created interaction terms for perceived barrier and perceived 
severity, and for perceived barrier and perceived susceptibility. Behavioral intention was then 
regressed on the main effects and interaction terms.  
As seen in Table 4, the interaction between perceived barriers and perceived 
susceptibility, and perceived barriers and perceived severity did not significantly predict 
behavioral intention. Hence, H8 and H9 were not supported. 
Table 4. Perceived barriers as moderator of perceived susceptibility and severity on 
behavioral intention 
 Behavioral Intention  
 B SE β T p (Sig.) 
(Constant) 2.588 .494  5.240 .000 
1. Perceived barriers -.089 .094 -.068 -.942 .347 
2. Perceived susceptibility .310 .105 .214 2.942 .004 
3. Interaction barrier x Perceived 
susceptibility 
.010 .073 .010 .133 .894 
(Constant) 2.066 .533  3.875 .000 
1. Perceived barriers -.108 .093 -.082 -1.162 .247 
2. Perceived severity .445 .118 .275 3.775 .000 
3. Interaction barrier x Perceived 
severity 
.095 .066 .105 1.440 .151 
Note. N  = 199. 
Additionally, H10, H11, H12 and H13 predicted that source evaluation variables such as 
perceived source likability, perceived source dynamism, perceived source competence and 
perceived source trustworthiness would moderate the relationship between autonomy support 
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message and identified regulation such that when the perceived source evaluation variables were 
high, the relationship between autonomy support message and identified regulation would be 
strong, and when they are low, the relationship between autonomy support message and 
identified regulation would be weak. Moderation analysis (using the same techniques as above) 
found that none of the source credibility variables moderated the relationship between the 
exposure to autonomy support messages and identified regulation (see Table 5). Hence H10, 





Table 5. Perceived source likability, dynamism, competence and trustworthiness as 
moderators of choice message on identified regulation 
 Identified Regulation  
Independent variables B SE Β t p(Sig.) 
(Constant) 3.876 .259  14.939 .000 
Perceived likability .098 .064 .109 1.521 .130 
Choice message .307 .259 .565 1.184 .238 
Choice message X Likability -.094 .064 -.700 -1.467 .144 
   
(Constant) 3.942 .257  15.337 .000 
Perceived dynamism .089 .066 .098 1.343 .181 
Choice message -.334 .257 -.613 -1.301 .195 
Choice message X Dynamism .070 .066 .497 1.056 .292 
   
(Constant) 3.700 .272  13.598 .000 
Perceived competence .137 .065 .153 2.115 .036 
Choice message -.317 .272 -.575 -1.164 .246 
Choice message X Competence .058 .065 .441 .891 .374 
   
(Constant) 3.850 .258  14.948 .000 
Perceived trustworthiness .106 .062 .122 1.693 .092 
Choice message -.139 .258 -.253 -.538 .591 
Choice message X Trustworthiness .017 .062 .128 .272 .786 
Note. N = 199.  
H15 predicted that descriptive norm would moderate the relationship between behavioral 
intention and behavior, and H15 predicted that injunctive norm would moderate the relationship 
such that when norms was perceived as high, the relationship between behavioral intention and 
behavior would be weak, and when low, the relationship between behavioral intention and 
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behavior would be strong. No moderator effects were detected (see Table 6). Hence, H14 and 
H16 were not supported.  
A post-hoc analysis showed that although descriptive and injunctive norm did not have 
direct relationships with behavioral intention and behavior, the norms interacted to influence 
both dependent variables. An analysis of variance showed the interaction between injunctive and 
descriptive norm had a stronger influence on behavior (F = 4.61, df = 1.35, p = .02) than it did on 
behavioral intention (F = 1.63, df = 1,35, p = .023). 
Table 6. Descriptive norm and injunctive norm as moderators of behavioral intention on 
behavior to drive safely, controlling for age. 
Note: n = 37. 
  
 Behavior  
 B SE β t  p (Sig.) 
(Constant) -.624 1.499  -.417 .680 
Age .004 .034 .015 .110 .913 
Descriptive norm .055 .307 .036 .179 .859 
Behavioral intention .898 .177 .710 5.086 .000 
Interaction behavioral intention x Descriptive norm .101 .170 .123 .597 .555 
  Behavior   
(Constant) -1.169 .965  -1.212 .235 
Age .028 .036 .110 .776 .444 
Injunctive norm .278 .159 .234 1.750 .090 
Behavioral intention .837 .168 .663 4.992 .000 




Self-determination theory says that an individual is likely to internalize a recommended 
behavior when he or she identifies value in the recommendation. Although a behavior may not 
be intrinsically fulfilling, such as indulging is a hobby, a person is likely to engage in a behavior 
that he or she sees as important for self-preservation, such as using seat belt for protection. This 
value identification with a behavior is called identified regulation. The theory says that behaviors 
vary in the degree of being autonomous or controlled (Black & Deci, 2000). When a behavior is 
perceived as volitional, or the locus of causality of a behavior is viewed as internal, the behavior 
is autonomous. On the contrary, when the behavior is performed out of external pressures, the 
locus of causality is perceived to be controlled by external forces. With autonomous behavior, 
people are likely experience psychological fulfillment and an increase sense of choice, compared 
to performing a controlled behavior succumbing to pressures, be it financial or social. Studies of 
teacher-student or doctor-patient communication show that when interpersonal interactions allow 
for autonomy-support – a communication style that emphasize an individual’s choice to perform 
a behavior – people are likely to experience identified regulation, which leads to positive 
outcomes such as higher performance and preventative health behavior (Black & Deci, 2000; 
Williams, Gagne, Ryan, & Deci, 2002). This study, however, did not find autonomy-support 
language used in a mediated message triggered identified regulation. In fact, the study found the 
opposite. Participants identified with the message and perceived the recommended behavior as 
“the right thing to do” when the source gave them directives, or told them what to do without 
conveying a sense of choice. Directives have been defined as a form of language where the 
speaker “expresses an attitude towards a prospective action by the hearer” (Richards & Schmidt, 
1983, p. 39) and the hearer is expected to carry out the action either because of the speaker’s 
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authority over the hearer, or the speaker’s clear desire, in the form of a request, urge or 
solicitation. In the present study, the directive message uses the construction, “You should…” to 
tell participants about message sender’s injunction regarding the recommended behavior. The 
finding that participants were more likely to perceive the behavior as important and see value in 
the recommendation even when messages were in the form of directives is possibly a cultural 
difference. It can be argued that Nepali culture is marked by high power distance, where 
authority figures are not questioned and their directives are held in high regards (Anna Perea, 
1999; Hofstede, 2001). Additionally, it is noteworthy that Public Service Announcement (PSAs) 
about serious health issues, such as protection from HIV/AIDS, mostly have an authoritative 
tone telling the audience what to do, rather than presenting them in autonomy-support language 
(Johnson, Flora, & Rimal, 1997). This study therefore suggests that identified regulation is 
triggered by directives, as opposed to autonomy-support messages, in situations when stakes are 
perceived to be high and when one’s behavior can have a direct and immediate impact on one’s 
health and well-being. Perhaps people are not used to hearing about the dire consequences of a 
behavior and then being told that it is up to them to make the right choice. Future research should 
explore if there is an intervention effect when it comes to autonomy-support language’s 
influence on identified regulation. Answers to these questions could mean that the predictions of 
self-determination theory are conditional. 
Further, the results suggest that directives impact risk perception, and this relationship is 
mediated by identified regulation. In other words, when individuals identify with the message 
and see value in the recommended behavior, they tended to believe that they were more 
susceptible to getting into accidents and that the consequences could be severe. This finding is 
consistent with the health belief model (Janz & Becker, 1984) that is based on the assumption 
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that health behavior depends on the “value one places on a particular goal” (Janz & Becker, 
1984, p. 2). However, the current health belief model does not incorporate the psychological 
construct of valuing a recommended behavior, rather it makes an assumption that in the context 
of health, people generally want to be healthy and to avoid being ill/sick or having negative 
health experience (Champion & Skinner, 2008b). Hence, this study found that cues to action and 
the perception of severity and susceptibility is mediated by identified regulation, or the degree of 
value one places on the recommendation. Measuring the subjective value of the recommended 
behavior, in addition to the belief about the outcome of the behavior, adds to the current 
formulation of health belief model. The concept has the potential to explain situations in which 
people discount public health advice by denying their level of risk, such as youth anti-smoking 
messages. 
The study also tested the persuasive efficacy of messages that appealed to collective 
versus individual consequences of the behavior. Since Nepal has a collectivistic culture, it was 
assumed that collectivistic appeal message will influence behavior. On the contrary, the study 
found that individualistic message had a direct relationship with behavior. That young people in 
Nepal are motivated by self rather than other-person concerns parallels findings in the U.S. and 
in Japan, which consistently find that people are motivated by consequences that have a direct 
impact on their lives (Meares, 2003; Saint-Jacques, 2015; Tyson & Snyder, 1999).  
Additionally, this finding is consistent with a previous cross cultural study that found 
negative or loss framing of a message paired with individualistic appeal more persuasive than 
when it was paired with collectivistic appeal (K.-H. Han & Jo, 2011). This study found that 
collectivistic appeal message paired with autonomy-support message had the least effect on 
behavioral intention, compared to other conditions including collectivistic appeal and low 
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autonomy-support message. Hence, this finding suggests using individualistic appeal when the 
health messages highlight potential loss or negative effect of behavior could be most effective. 
The present study also found individualistic appeals had an effect on behavioral intentions in the 
low autonomy support (weak choice) condition, but no effect in the high autonomy-support 
(strong choice) condition. Hence it appears that in the presence of a directive, a message that 
highlights harm on oneself can influence one’s intention, but not when the message highlights 
one’s sense of choice. Perhaps when individuals saw that their actions could harm themselves, it 
was confusing to receive a message that highlights one’s choice to do the right thing. People may 
interpret messages with a belief that when it comes to actions that could have severe outcome 
such as losing limbs and even death, there can only be one choice, and that is to follow a 
recommended behavior; and conversely, if the message is not forceful enough (as in when 
offered a choice of whether to act or not), they may believe that the consequences are perhaps 
not so threatening or likely. 
It is also noteworthy that the message condition with the least impact on behavioral 
intentions was the combination of collectivistic appeal and autonomy support (Figure 5).  In the 
absence of either a directive to act or a personal appeal, the Nepali students did not intend to 
improve their driving. 
Additionally, the study predicted that collectivistic appeal messages will influence 
behavioral intention. Instead, the study found that individualistic appeals had a direct positive 
impact on behavior. It can thus be interpreted that when individuals see messages that highlight 
severe harm to oneself, it perhaps requires more time to process the recommended information. 
Hence, this study suggests that even though individuals may not intend to change behavior 
immediately, taking time to process and think about the consequences for a while may result in 
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behavior change. It is also possible, of course, that an unmeasured factor related to the severe 
attrition in the dataset for the behavioral follow-up three week after the experiment explains the 
differences in effects between behavioral intentions and behavior. In any case, this sleeper effect 
hypothesis – that individual message effects emerged three weeks after exposure - should be 
empirically tested in future research.  
Drawing on intercultural literature, it is important to note that individual differences 
including personal values and self-construal influence how one perceives messages regardless of 
the type of culture one comes from (Gudykunst, 1998; Saint-Jacques, 2015).Therefore, future 
research should examine individual differences as factors for understanding the effects of 
collectivistic or individualistic appeal messages, instead of assuming homogeneity across culture.  
In the context of traffic accident prevention among young people, it may have been 
critical that the messages showed vivid video of an accident of motorcycle riders taken from a 
CCTV on a commonly used road in Kathmandu. Young adults find messages with vivid images 
more effective than vague messages (Lennon & Rentfro, 2010). Additionally, participants who 
answered the questions in Nepali and in English languages significantly differed in their 
intention to drive safely. Those who answered the questions in Nepali intended to drive safely 
more than those who answered in English. Answering questions in a different language than the 
language used in the stimulus could contributed to lower intention to follow recommended 
behavior due to certain language and cultural nuances lost in translation. However, the stimuli 
seemed to affect behavioral intention across all conditions, this minor confound can be addressed 




As predicted, identified regulation was positively related to both aspects of perceived risk 
- susceptibility and severity. Thus, when an individual perceives a health recommendation as 
personally relevant and important, then they are more likely to perceive a greater risk to 
themselves. The study also found that perceived severity and perceived susceptibility influenced 
behavioral intention, and that behavioral intentions in turn predicted behavior. These results are 
consistent with past research (Webb & Sheeran, 2006).  
In this study, the proposed moderators proposed did not hold true. Perceived barriers did 
not moderate the relationship between perceived susceptibility and behavioral intention, neither 
did it moderate the relationship between perceived severity and behavioral intention. Regardless 
of the challenges of driving safely such as unclear traffic rules or non-conducive driving 
conditions, when people perceive high threat to their health, they are likely to drive safely. 
Hence, the takeaway from this particular finding is that it is important for public health messages 
to continue highlighting risks involved with specific behaviors.   
The model confirmed strong relationship between behavioral intention and self-reported 
behavior. However, the prediction that descriptive norms and injunctive norms would moderate 
the relationship between intention and behavior did not hold true. This finding could have 
multiple interpretations. A simple way of understanding this would be that when messages are 
successful in influencing intention, it is inconsequential what the participants’ perception of 
norms are in influencing this specific behavior of riding safely. However, norms literature 
suggest that descriptive norms influence behavioral intention (Rimal & Real, 2005), and it can 
moderate the relationship between intention and actual behavior (Wong & Sheth, 1985). The 
failure to find that moderation could be explained through the notion of behavioral attribute, 
which suggests that certain private behaviors are not as influenced by norms as are social 
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behaviors (Rimal & Lapinski, 2015). Driving a motorcycles could be considered a public 
behavior but not so much a social one.  
Although the prediction of moderation was not supported by the data, a post hoc analysis 
showed that injunctive norm moderated the relationship descriptive norms and behavior, and 
descriptive norms and behavioral intention. Analyses showed a stronger effect on behavior than 
on intention. This finding goes on to show that in this health context, perception of prevalence of 
the behavior did not influence intention neither behavior, but rather that the two norms together, 
perceived prevalence and perception of one’s society’s evaluation of the behavior were important 
to influence behavior. The implications of this finding are both theoretical and practical. 
Theoretically, it confirms previous findings of descriptive norm and injunctive norm interact to 
influence behavior (Rimal & Lapinski, 2015), and the practical implication is for message 
designing. If PSA’s were to use descriptive norms in messages, it would be effective only if the 
element of injunctive norms was also included in the message.  
 Additionally, findings showed age directly linked to the number of years people had 
been riding, and duration of riding was directly related to past unsafe behavior, stating the 
obvious that the longer one rode a motorcycle, the more likely they are to indulge in risky 
behavior. Past unsafe behavior was negatively related to identified regulation, which indicated 
that participants who had the experience of driving unsafely and admitted to habitually speeding 
or overtaking dangerously perceived the recommended behavior as less personally important 
than those who had been safe drivers in the past. These findings cumulatively suggest that traffic 
safety campaigns should target young adults in schools before they reach the age to ride legally. 
Overall, this study has both theoretical and practical implications of understanding health 
behavior. A construct of identified regulation, borrowed from self-determination theory, extends 
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the health belief model beyond its current formulation, contributing to the literature of 
communication and behavior change. This model can be tested further to understand various 
other health behavior among young adults such as smoking, drinking, distracted driving, among 
others.  
From message design point of view, this study did not find evidence that autonomy-
support language increases one’s sense of value in the recommended behavior. On the contrary, 
messages that told people what to do, instead of giving them a sense of choice, were found to be 
more effective. Further examination of culture is needed to understand this process. One possible 
explanation could be that the form of communication (mediated vs. interpersonal) and 
seriousness of the consequences moderated that relationship. To conclude, for effective 
intervention and to reduce traffic related accidents, future programs could adopt a mixed 
approach, of one-to-one counseling to young adults adopting autonomy-support communication, 
and using directives in mediated messages. Additionally, this study provides further evidence 
that regardless of cultures, campaigns that target young adults are more effective when 
persuasive appeal emphasize the outcomes on self (individualistic) rather than the other 
(collective).  
Limitations 
There were a number of limitations to the study. One problem was the large (74%) 
percentage of participants who did not complete the 3-week posttest survey assessing the impact 
of the messages on actual driving behavior. Therefore, in-person, instead of email posttest survey 
could have yielded less dropouts. Also, providing incentives would have helped participation. 
Academic credits were not provided because since research participation in exchange for credit 
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points is not a general practice in Nepal. Hence, in the future, some financial or material 
incentive could be provided, which was not used in this study due to budgetary constraints. 
Additionally, the questionnaire was translated by a native Nepali speaker, without using 
the process of translation and back translation, which may have contributed to losing some 
nuances of the language. For future research, a more colloquial form of the language with 
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